APPENDIX B

SELECTION OF A LEAD SOIL CLEAN-UP LEVEL FOR THE NL/TARACORP SUPERFUND SITE

Prepared by U,S, EPA, Region V

Several <ets of comments to the Proposed Plan at the NL/Taracorp
c<ite have questioned U.S. EPA'< decision regarding the <election of the lead
in <0il clean-up <tandards to be used at the <ite. This document i< intended
to respond to these comments by cetting forth U.S. EPA rationale <upporting

thic< decicion.

Lead poi<oning in young children i< one of the mo<t prevalent and
preventable childhood public health problems in the U.S. today (USDHHS, 1985).
The Environmental Protection Agency's concern with the health hazards of lead
i< longstanding - The Clean Air Act of 1970 authorized the EPA to <et
National Ambient Air Quality Standard< (NAAQS) for the regulation of air
emi<<ions of pollutants concidered harmful to public health or welfare; lead
was one of the <ix pollutants to be regqulated. In 1974 under the regulatory
requirementc of the Safe Drinking Water Act, EPA Office of Drinking Water
iccued its National Interim Primary Drinking Water Regqulation<; again lead
wa< one of the 26 contaminant< addre<ced. Since 1975, EPA ha< increasingly
restricted automobile emiscions; all new car< <ince 1975 have been equipped
with catalytic converterc. Becauce lead destroys the effectivenecs of thece
converters, the uce of unleaded gacoline has increaced dramatically, with
corresponding decreaces in lead emic<<ions from exhaust. EPA ha< moved to

accelerate this progres< by pha<ing out lead in gasoline during the 1980s<.
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Further reductions in the National Ambient Air Quality Standard for lead and
the Maximun Concentration Level for lead in drinking water are expected in
1990. The overall effect of these control programs ha<s been a major reduction

in the amount of lead being releaced to the environment.

Lééd released into the environment in the past from <tationary
cource< <uch as factorie<, power plants and smelter< and from mobile <ources
cuch a< automobiles, buse< and other form< of tran<portation remains a
percistent problem. Depocition and precipitation have resulted in the
accumulation of high concentrations of lead in the <oil in areas where
cignificant releaces to the air have occurred. Thuc, lead-contaminated <oils
and houcedust have emerged as important contributors to blood lead

concentration< in the general population,

The precent action has provided a mechanism for the clean-up of the
lead in the <oil at the NL/Taracorp Superfund <ite in Granite City. A rick
ascescment has been prepared by 0'Brien & Gere a< part of the Remedial
Investigation for the NL/Taracorp Superfund <ite (Remedial Invectigation
Report 1988). Thic health rick acsescment ha< correctly identified children
ac the mo<t <encitive <ubpopulation, noting that they are at particular rick
to Tead poisoning due to their greater lead ab<orption efficiency than adults
and to their greater probability of expocure to environmental lead in <oil
through outdoor play activities, mouthing habitc and through intentional
ingection of <oil (pica). It further identifiec two pathwayc for lead
expocsure fo the recident population <temming from the Superfund <ite as.being
complete: " 1) the airborne route, with lead-bearing <oil particulates and

ducte tran<ported from friable <oils on the Taracorp cite to offcite locations



for <ubsequent inhalation, and 2) the direct contact route, with expoced <oil¢<
previoucly contaminated with lead from particulate fallout from <melting
emiscion< in previous year< providing a <ource for inge<tion of lead
residues". Pathway<c have been identified a< complete based on contaminant
existence, magnitude, environmental fate, toxicological impacts of components
released from the <ite and transport to receptors. The as<sessment al<o
acknowledges that "lead in itc variouc environmental form< i< able to combine
with a variety of phy<iologically <ignificant protein< in the body, with

recsultant effects on <tructure and function".

Because children are developing, they absorb and retain more lead
than adultc, Thuc, even at very low levelc of lead expocsure, children can
experience reduced I.Q. levelc, impaired learning and language <kille, losc of
hearing, and reduced attention <pan< and poor cla<<room performance. At
higher level<, lead can damage their brainc< and central nervouc< c<ystems<,
interferring with both learning and physical growth. Needleman (1988) has
provided a review of 110 publications documenting the health effectc of lead
in children. He <ummarized that at Tow blood lead level<, neurocognitive
effects of lead expressed as diminiched p<ychometric intelligence, attention
deficitc, conduct problems<, alterations in the electroencephalogram, <chool
failure and increacsed referral rate< for special needs predominant. He
emphacizes fha} careful epidemiologic <tudiec, which have controlled for the
important confounder<, have <et the level for these effect< at 10-15
microgram< per deciliter lead in blood. Exposure to lead in men can cause
increacec in blood prescure. These health effects and their ac<ociated blood
lead level< have been summarized by EPA and the Agency for Toxic Subsfaﬁces

and Diceace Regi<try (ATSDR), and are <ummarized in Table 1. Particularly



notable are the ricks of lead to women of child-bearing age. They include
fertility problems and mic<carriage<. In pregnant women, lead can cauce
impaired development of the fetus, premature births and reduced birth weights,
The data in Table 2 chow< that mi<carriagec and reproductive effect<, cuch as
premature birth and low birth weight, may occur at blood lead level< as low as
10 micrograﬁe per deciliterc and pos<ibly lower. It i< thic growing
preponderance of literature that has prompted the National Centers for Diceace
Control (CDC) to consider the lowering of the blood lead level from 25 to 15
microgram< per deciliter to protect for the health effectc c<een at lower
Tevele, It i< alc<o this <ame growing accumulation of evidence that has led
EPA to reject the <uggestion put forth by the contractor<e for NL Industries in
their rick acce<sment that the proposed 15 micrograms per deciliter blood lead
level can be con<idered a< a threchold level for the adverse health effects of
lead in children. Thic lack of ability to identify a thre<old Tevel for lead
coupled with the understanding that Reference Doce (RfD) methodologiec are
basically route-<pecific and do not incorporate <ite-<pecific information has
led EPA to withdraw the RfD for lead. The EPA Environmental Criteria and
Acceccment QOffice (ECAO) hac cuggected in<tead the use of an uptake/biokinetic

modeling approach to develop health critera for lead (U.S.EPA 1989b).

Many con<iderationc have gone into the documentation of a lead <oil
clean-up level for the NL/Taracorp Superfund <ite. The firct wac the
inability to find a <uitable basis on which to perform a rick assessment based
on dose-response relation<hips given the withdrawal of the RfD for lead. The
cecond was the EPA Interim Guidance on Ec<tablic<hing Soil Lead Cleanup Levels
at Superfund Site< (OSWER Directive # 9355.4-02, 1989). Thic< directive <ets

forth an interim <0il clean-up guideline for total lead in <oil at 500 to



1,000 ppm. However, it al<o allowe that "<ite-<pecific conditionc may warrant
the uce of <oil clean-up levelc below 500 ppm or <omewhat above the 1000 ppm
level". Thic latter guidance wa< used to evaluate the conditionc at the
NL/Taracorp Superfund site.

A number of factors have influenced the <etting of a lead <oil
clean-up Tevel for the NL/Taracorp site.

1) The <oil at the NL/Taracorp (Granite City) c<ite ha< been documented as
containing elevated levelc of lead (Remedial Invesfigafion Report 1988).

2) Smelter operation< are known to result in the emiccion of <mall
aerosol particles which <tay airborne and travel over an extensive area
(Steele 1989). Because the lead depocit< at the NL <ite originated from air
emicsions from <meltring operations, the reculting dic<charge was ac fine
particles having a wide area of dictribution and depocition. (Thi< area hasc
not been fully delineated and further <oil te<ting will be needed to determine
the extent of the area contaminated by lead emic<ions from the NL Industriec
operations.)

3) The <mall particles depocited in the <oil can cling to <kin, clothing
and children'c toy< and can be tran<ferred into the indoor environment ac
windborne duc<t or carried in on the <hoes or clothing of recident< or the fur
of household petc,.

4) The <mall lead particles have high bioavailability, due to their easy
diccolution in the <tomach and the chemical form of the lead <altc.

5) Even low exposures to lead have been <hown to have <ignificant health
effectc on developing children, ec<pecially tho<e under the age of <ix yearc.

6) Children who <how tendencies toward frequent mouthing activitiec can

ingect large amountc< of <oil and indoor dust and hence, large amount< of lead



(Calabrece 1989, Binder 1986). Those who are nutritionally compromi<ed and/or
exhibit pica might be at ric<k for <evere health effectc,

7) The area of Granite City most affected by the smelter emissions i<
highly recidential and contains a significant number of young children - the
subpopulation known to be the most <encitive to the toxic effectc of lead.

8) Granite City and the surrounding area i< highly industrialized and
residents are likely to be exposed to a complex mixture of toxic <ub<tances in
the air and in the <oil, which may act to increace ﬁhe toxic effectc of lead
in a <ynergistic manner. The assessment of health ricks from chemical
mixtures i< of growing concern to EPA (FR 50 1985).

Thece factor< indicate that there i< a high poccibility of adverce
health effects in young children 1living in the Granite City area< impacted by
the NL/Taracorp Superfund <ite. Accordingly, a <oil lead clean-up level of

500 ppm was deemed neces<ary 1f this <ubpopulation i< to be fully protected.

Thic lead <oil clean-up level i< concictent with the approach being
taken for <imiliar contaminated <ite< in other countries, other Region< in the
U.S, and i< advocated by recearcher< examining lead toxicity in pediatric
population<. In a report to the Ontario Minicter of the Environment by their
lead in Soil Committee, the committee re<ponded to the request that they
review the available literature on lead in <0il and recommend "<cientifically
defencible" <oil removal guidelines for lead-contaminated <oil (OLSC Report
1987). The committee recommended that a 1000 ppm guideline level ic
appropriate for areas to which children do not have routine acces<, while a
guideline level between 500 and 1000 ppm i< appropriate for areas to which
children do have routine acce<s. The comments of the Royal Society of Canada

were al<o included in the report. They recommended that for clean-up around



lead-procec<ing or lead-ucing plants, <oil lead levels of up to 500 micrograms
per deciliter are acceptable for residential areac and for garden and
allotment<, while levels of up to 1000 ppm <hould be acceptable for parklands
and other areas to which children have only intermittent accesc. Similiar
conclucions have been reached in the U.S. regarding the soil clean-up at lead
cmelter <ites; lead soil clean-up levels in <uch impacted residential areas
in Regions I, II and VIII have recently been <et at 200 t 500 ppm. These are
al<o the conclusions being echoed by researchers in.fhe field., Milar and
Muchak (1982) warned that a definite health hazard e}isfs to children when
household dust levels exceed either 1000 ppm or 50 microgram¢ per <quare
meter. Mielke et al. (1989) <ummarized the work of a number of recearchers
addrec<<ing the quection of the cafe lead concentration in <oil to protect
children from undue expocure with the conclusion that a rapid rice in
population blood lead levels take<c place when the lead content of <oil
increases from les<s than 100 ppm to 500-600 ppm. Dr. Mielke has stated in a
perc<onal communication that he believes the cafe lead <o0oil level in areas
contaminated with fine lead particles to be between 200 qnd 250 ppm. A

<tudy by Shellchear et al. (1975) in New Zealand concluded that children
expoced to more than 100 ppm lead in <oil and who al<o exhibit pica are at

major rick to lead exposure.

The <ite-<pecific conditions presented earlier led Region V to
consider the use of a modeling approach to further evaluate the lead <oil
clean-up level propoced for thic <ite. Thic approach is con<ictent with the
recent comment< received from NL Industries that the incorporation of the
Biokinetic Model and other generic and site-<pecific data into the deve&opmenf

of clean-up levels for lead are appropriate (NL Industriec comment to the



public recponse, Exhibit A). The letter from Dr. Krablin, Manager for
Environmental Project<, ARCO, included in Exhibit A defend< the EPA Integrated
Uptake/Biokinetic Model a< having been "demon<trated to be a reliable
analytical method to determine the relationchip between environmental lead
concentrations and blood lead concentrationc for EPA lead rulemaking". The
EPA Office of Research and Development ha< examined <everal other modeling
approaches, including a lead soil matrix model propoced by the Society for
Environmental Geochemic<try and Health (SEGH) Tack Force on Lead in Soil, and
ha< indicated that the favored approach i< the Biokinetic Model. Two recent
technical support document< have been i<sued which precent the rationale for
thi< modeling approach for developing health criteria for lead (USEPA 1989b,
USEPA 1989c). The Biokinetic Model provides a mean< for incorporating either
cite-cpecific or internationally concictent default assumption values
regarding exposure <cenario< and ab<orption efficiencies for lead uptake from
various media into the expocure analyc<ic to yield estimates of the relative
contributions of air, dietary and <oil lead to the total ectimated lead

uptake,

When cite-<pecific data collected in Granite City and <oil lead/duct
lead levels of 500 ppm and 1,000 ppm were input into the Lead Uptake/
Biokinetic Model, the graphs precented in Figure< 1 and 2 were obtained.
Figure 1 use< the 500 ppm <oil lead/duc<t lead level, <oil ingection ratec of
0.100 gram< per day a< <suggested by 0'Brien & Gere rather than the default
Calabrece data, air lead levelc taken from the Remedial Invectigation Report,
and default values as licted from the User<c Guide for lead: A PC Software
Application of the Uptake/Biokinetic Model. No pica wac con<idered; lead in

paint wa< concidered not to be available for ingestion (painted <urfaces in



good condition). An U.S. average water lead level was included to account for
the contribution from lead in plumbing. The model predicted the mean blood
lead level for children under the age of <ix to be 8.37 microgram¢s per
deciliter, with approximately 8.5 percent of the children predicted to attain
blood Tead Tevels greater than 15 microgram< per deciliter. When a <oil
lead/dust iéad level of 1,000 ppm was <ubstituted into the model,
approximately 34 percent of the children were predicted to have blood lead
Tevels greater than 15 micrograms per deciliter. Thi< would put 34% of the
Granite City children above a level which may repre<ent a rick of adverse
health effects, It i< notable that the model shows that for most ages, the
soil/dust lead intake i< greater than 29 micrograms per day while the lead
intake¢ from air and water are nonsignificant, The model als<o shows that the
500 ppm <oil clean-up level appears to be appraopriate becauce further
reductions in food lead levelc are anticipated due to the removal of
lead-containing <oil<, to education of recident< on ways to reduce lead intake
in children provided by the U.S. EPA and IEPA, and to the possible impact of
reductioncs in allowable releasec of lead to the air and in the water expected
from changes to the National Ambient Air Quality Standard and the National

Primary Drinking Water Regulations later thi< year.

In conclucion, EPA Region V has <et a 500 ppm lead <oil clean-up
level at the NL/Taracorp Superfund <ite. It ii the be<t professional
judgement of the <taff that this level reprecents the minimun <oil clean-up
level which can be expected to protect the most <ensitive Granite City

recidentc, children under the age of <ix years.
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SUMMARY OF RECENT 310,
PRENATAL LEAD EXPOSLURE WITH ¢
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S:r Concentratinon: 0,260 wug/m3
Diet: DEFAULT

Drinking Water: 8.8B8 ug/L DEFAULT

Soil & House Dust: Values entered by user.
age So1l (ug Pb/g) House Dust (ug Pb/g)
0-1 500.0 3500.0
1-2 500.0 300.0
2-3 300.0 S00.0
-4 500.0 500.0
4-5 500.0 500.0
5—-& 500.0 500.0
&~7 500.0 500.0

Additiornal Dust Sources: None DEFAULT

Paint Intake: 0.00 ug/day DEFAULT
Blood Level Total Uptake Soil+Dust Uptake
YEAR {ug/dLl.) (ug/day) {ug/day) -
0.5-1: 5.13 15.73 3.75
1-2: 7.50 30.42 14.99
2-3: 8.78 32.04 14,99
3-4: ?.22 32.24 14.98
4-5: F.66 32.54 14.97
5-6: ?.83 33.57 14,96
&-7: 10.01 35.08 14.995
Diet Uptake Water Uptake Paint Uptake
YEAR {ug/day) {ug/day) (ug/day)
0.5-1: 10.93 0.89 0.00
1-2: 12.96 2.22 0.00
2-3: 14.33 2.31 0.00
I-4; 14,49 2.35 0.00
4-5: 14,71 2.44 0.00
5-6: 15.45 2.58 0.00
b-7: 16.94 2.62 0.00

Air Uptake
(ug/day)
0.16
0.295
0.41
0.41
0.41
0.57
0.57
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. 260 ug/m3

0

Air Concentration

DEFAULT
Drinking Water:

Diet:
Soil

DEFAULT

8.88 ug/L

Values entered by user.
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g. VALUES of DEFAULT PARAMETERS

user
The values of the default parameters which can be changed by the

are as follows:

Alr Concentration: 0.20 ug Pb/m?
Lung Absorption: 31.5%
vary Air Conc by Year: NO
Ventilation Rate

Age 0-1: 2.0 m3/day
1-2: 3.0 m3/day

. 5.0 m*/day

* A'r Dala:

5.0 m?/day
5.0 m?/day
7.0 m¥/day
7.0

-3
-4:
-5:
b.
=7 m?/day

QU\-DNN

Water Data: Water Concentration: 8.88 ug/t
Use Alternate Values: NO
Water Consumption
Age 0-1: .20 t/day
1-2: 0.50 v/day
: .52 v/day
L/day
.55 t/day
.58 t/day
.59 2/day

OO0 0O0O
wn
w

Diet Data: Use Alternate Values: NO
Diet Intake

Age 0-1: 21.8b wug Pb/day
1-2: 25.94 ug Pb/day
2-3: 28.71 yg Pb/day
3-4: 29.05 ug Pb/day
4-5: 29.53 ug Pb/day
5-6: 31.10 ug Pb/day
6-7: 34.26 ug Pb/day

Sol1 & Dust Data: Use Alternate Dust Values: NO

Coiesoin: Amount\éngested Dail
S
2-3: 0,200 g/day o.looj/x.
3-4: p .200 g/day
’ 4-5;70.050 g/day age Tre-Ty

676: 0.050 g/day
-7: 0.050 g/day
Paint Data: Amount Ingested Daily: 0.0 ug Pb/day (all ages)

Graph Values: GSD: 1.42
Cutoff: 10 ug Pb/dr
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